Can we recover a sequence, just knowing all its subsequences of given length?
The problem tackled here concerns the feasibility of DNA sequencing using hybridization methods. We establish algorithms for and computational limitations to the reconstruction of a sequence from all its subsequences having the same length: in other words, the building of a string that contains all the words of a given set, and only these ones. Generally there are several possible strings. We refer to graph theory and propose an algorithm to enumerate all the strings that are solutions. We then carried out stimulations using real DNA sequences. They provided some necessary conditions and give some upper bounds to the length of the sequence to recover in relation with the length of oligonucleotides. To avoid limiting ourselves to problems that admit a unique solution, we introduce another algorithm that produces a signature for each solution string. Each signature can be tested to determine which one belongs to the correct sequence.